Endotoxin contamination of ovalbumin suppresses murine immunologic responses and development of airway hyper-reactivity.
The reversible airway hyper-reactivity (AHR) of asthma is modeled by sensitizing and challenging mice with aerosolized ovalbumin. However, the C57BL/6 murine strain does not display the large increase in circulating IgG and IgE antibodies found in human atopy and asthma. We found that commercial ovalbumin was contaminated with lipopolysaccharide (LPS) in amounts sufficient to fully activate endothelial cells in an in vitro assay of the first step of inflammation. Desensitization of TLR4 by LPS pretreatment suppressed the inflammatory effect of ovalbumin. The presence of LPS was occult, because it does not require serum presentation and, like the LPS of Salmonella minnesota, was not suppressed by polymyxin B. Purified ovalbumin did not activate endothelial cells in vitro; however, endotoxin-free ovalbumin was far more effective than commercial material in stimulating IgE production and respiratory dysfunction in a C57BL/6 murine model of AHR. Moreover, endotoxin-free ovalbumin induced lung inflammation with alveolar enlargement and destruction in a histologic pattern that differed from the changes caused by commercial, endotoxin-contaminated ovalbumin. Reconstitution of purified ovalbumin with S. minnesota LPS decreased lung inflammation, decreased changes in lung function, and suppressed anti-ovalbumin antibody production. We conclude endotoxin contaminates ovalbumin preparations and that endotoxin co-administration with the ovalbumin antigen creates a state of tolerance in a murine model of AHR. Co-exposure to endotoxin and antigen occurs in humans through organic dusts, so murine models of AHR may reflect the clinical situation, but models based on commercial ovalbumin do not accurately reflect the effect of protein antigen alone on animal physiology.